Catechol estrogens mediated activation of Nrf2 through covalent modification of its quinone metabolite to Keap1.
The catechol metabolites (2-OHE and 4-OHE) of estrogen enter a redox cycle, thereby generating not only reactive oxygen species (ROS) but also electrophilic quinones. It is well recognized that chemicals causing oxidative stress or electrophiles activate a transcription factor Nrf2 that is negatively regulated by Keap1, leading to up-regulation of downstream proteins responsible for detoxification of electrophiles in cells. The purpose of the present study is to explore the roles of oxidative and electrophilic stress in Nrf2 activation caused by redox-active catechol estrogens. Exposure of RAW264.7 cells to 2- and 4-OHE activated Nrf2, resulting in induction of heme oxygenase-1 (HO-1) and glutamate cysteine ligase catalytic subunit (GCLC). Under these conditions, intracellular oxidants were generated; however, subsequent examinations revealed that quinoid metabolites derived from 2- and 4-OHE mainly participate in the Nrf2 activation. Matrix-assisted laser desorption ionization time-of-flight mass spectrometry (MALDI-TOF MS) analysis revealed Keap1 undergoes modification by such quinoid species through multiple reactive thiol groups. These results suggest that Nrf2 activation during redox cycling of catechol estrogens is dominantly attributable to formation of their ortho-quinones that covalently bind to Keap1.